This paper simultaneously explores temporal changes in drinking water quality and practices in peri- were found, the most important being the type of water being used, but these changes were found to be contextual and linked to the termination of municipal piped water to the community, rather than seasonal. Seasonal changes in quality of ground water sources were found, but the change in the quality of the major water sources used for drinking and cooking were again not seasonal.
INTRODUCTION
There has been a renewed interest in drinking water quality as an intervention to reduce diarrhoeal diseases. Historically, improvements in drinking water quality were thought to be a poor intervention for reducing diarrhoea cases compared with improved sanitation. However, it must be noted that even a 15% reduction in the 4 billion worldwide diarrhoea cases should not be undervalued, as 600 million cases of diarrhoea could be prevented worldwide. Studies (Fewtrell et al. ) have shown that when point of use or household treatment is taken into account, improvements in drinking water quality can be as effective an intervention as sanitation in the prevention of diarrhoea. Household water treatment and safe storage has now been recognised to provide rapid and significant health impacts by the WHO (WHO ). So, regardless of whether a source of water is clean or safe it may become contaminated through drinking water practices, i.e. transport, handling and storage (Wright et al. ) . Even piped chlorinated water sources become contaminated if the supply is not continuous, as the water needs to be stored and handled (Oswald et al. ) . These relationships have been acknowledged by the WHO, as seasonality and variance of contamination at source is thought to affect drinking water practices i.e.
household drinking water treatment (WHO ). Until now these seasonal variations have been studied in isolation. The hypothesis of this paper is that drinking water practices vary, as they are linked to source and actual quality through perception of quality. The aim of this paper is to explore simultaneously seasonal changes in drinking water quality and practices in a community and how they are interrelated.
Case study area
Bellavista Nanay is an example of a community that is actively choosing its drinking water sources. It was reported that this community had three available drinking water sources: river water, rainwater, and municipally treated water (supplied via a standpipe), and that the community had a preference for drinking river water over the two other water sources (Plumb ) . It is a peri-urban suburb situated 5 km from the city of Iquitos, which is located in the north east of Peru in the Amazon basin. Bellavista Nanay is located on the banks of the River Nanay, with an estimated population of 2,867 (Furlong ) . The economy of the area relies on agriculture, fishing, commercial activities, petroleum and gas.
There is no wastewater treatment in the city of Iquitos or in Bellavista Nanay. Wastewater is discharged directly into the rivers that surround the settlement. Iquitos does have a municipal water treatment plant (EPS Sedaloreto S.A.) and treated water is pumped directly across the city (Tickner & Gouveia-Vigeant ) , but the design of the supply system has caused inequalities in the service delivered. Bellavista Nanay is among the areas furthest from the treatment plant, therefore it has only one to two hours of service per day, as reported by Furukawa () and confirmed by Furlong ().
Water-related diseases are prevalent due to the climate, landscape and water practices. Malaria and dengue fever are endemic within the community due to its geographical location and the need for water storage within households.
Other water-related diseases that occur locally include cholera, yellow fever and bacteriological and protozoan diarrhoeal diseases.
METHODOLOGY
The data presented in this paper are part of a larger study exploring the link between actual and perceived drinking water quality and practices (Furlong ) . A combination of qualitative and quantitative approaches (a mixed methodology approach) was used (Bryman ) . This approach is especially applicable in research where social and physical issues interact, and has been successfully applied to a number of water-related fields such as water politics (Laurie & Crespo ) , water management (Katsi et al. ) and water and gender (Faisal & Kabir ) . The approach adds greater validity to the result gained as data is triangulated and the weakness of one approach can be offset by the other. Qualitative data can also be used to illustrate quantitative findings, create context and deepen understanding.
To capture seasonality this research was undertaken in the dry (June and July 2006) and rainy (September to December 2007) seasons and the focus of this paper is on the household survey and the water quality results.
Household survey
The survey was developed in Spanish and trialled with five Spanish speakers in the UK. It was then trialled in Bellavista Nanay with five people, which led to the incorporation of colloquial terms, after which it was translated into English to verify accuracy. The survey was piloted from the 15th to the 21st June 2006 with 25 respondents from the community, which led to further modifications.
Criterion sampling strategy was used; the person responsible for the water management in the household was targeted. This strategy was used because this person would have first-hand knowledge of their household's practices. It was therefore thought that the data supplied would be more valid. This strategy has been used by other authors when investigating drinking water practices (Quick et al. ) .
Every third household was targeted (non-probability systematic sampling); this enabled a representative sample to be gained within the time spent in the field. If no response was gained, then the next household was targeted. This was repeated until a response was gained, and all nonresponses were noted in the field diary. During the second field visit, the household water managers that had previously responded to the surveys were re-interviewed. This strategy was used so that any seasonal changes could be identified.
In this paper only the data from the household water managers that completed the surveys in both years are presented (n ¼ 96), approximately one-quarter of the households in the community. Open questions were used to probe further on a number of issues where depth of knowledge could not be gained through other questioning methods. Forced ranking questions were used to force the respondents to prioritise either drinking water parameters or characteristics.
Water samples
The respondents were asked to provide a sample of their drinking water in a sterilised sealed bottle. and river water. River water samples were collected from two sites where the community had been observed most commonly to collect water. Site 1 was beside a small port where the River Nanay meets the Amazon River, while Site 2 was behind a row of houses backing onto the River Nanay. Site 1 was located on the River Amazon with no large settlements upstream, although it was approximately 200 m from the mouth of the river Nanay. Site 2 was located on the River Nanay, a tributary to the river Amazon, and directly downstream from the city centre of Iquitos. It should be noted that the number of household samples and, to a lesser degree, source samples was limited by availability.
Samples were analysed for faecal coliforms, pH, turbidity and total chlorine using the OXFAM DELAGUA potable water testing kit (Robens Centre for Public and Environmental Health ). Apparent colour was measured using 
Qualitative methods
Participant observation was undertaken whilst the researcher lived in Bellavista Nanay. The presence of the researcher and the project aims were fully disclosed, due to embedding the project in the community. Field diaries were kept during both field visits. The information recorded included not only the data from the methods above, but also weather conditions, queries, comments, additional information gained from the survey respondents and the researcher's ideas and feelings.
Photographs were taken of the community, housing, drinking water sources and practices.
Text documents were collected to achieve a better understanding of the context of the study, such as government-produced maps and Peruvian national and local publications. Analysis of the labels on bottled water was undertaken in 2007, to gain a deeper understanding of the types of water available in the community. Information of special interest was the wording used and how this was related to the type of water in the bottle i.e. treated water, natural water. Monthly water bills were also examined to gain further information to aid the analysis of the cost of municipally treated piped water.
In-depth semi-structured interviews were undertaken with the 'gatekeeper', a local woman, a doctor at the medical centre, a trainee nurse, a water treatment plant operator and local shop keepers. The interviewees were chosen due to their specialist knowledge on specific subjects such as medical issues in Bellavista Nanay and the availability of vended water. Key themes were developed for each interview and notes were taken throughout the interviews.
These qualitative methods were used to support, validate, question and give depth to the results from the survey. 
Data analysis

RESULTS AND DISCUSSION
Household drinking water practices Persa S.A. and was described as a purified drinking water.
Very little information could be found on these waters through their labels or the internet. In 2007 no respondents were using shop vended bottled water for their current drinking and cooking water. The most popular water in this category was vended unsealed barrels followed by vended sealed bottles (7 and 10 respondents). Due to the diversity of these sources this category was subdivided in
2007, but merged for the data analysis undertaken.
There was a statistically significant change in respondents' current drinking and cooking water sources between the two seasons (ST p < 0.001). Fifty-one respondents changed their current drinking and cooking water source, 41 switching to tankered water, increasing the community's dependency on this drinking water source. The change was found to be supply driven, as the community's piped municipal water supply was terminated and the municipality had increased the delivery frequency.
Two interesting practices were uncovered through the layering of questions combined with qualitative data from household bills etc. One was the gifting of water: those with a municipal water source would give water for free to relatives or friends, which could be from outside the community. Alongside this practice, there was also an informal trade in standpipe and tap water within the community.
The number of households collecting their water rose to 82% in the rainy season (2007) Nyong & Kanaroglou ); in this peri-urban community preference for drinking water sources was seen to be related more to perceived quality than to proximity. This was due to people being aware that this water source was already treated at source, but being unaware that water can become contaminated during storage. This is an example of perceived drinking water quality affecting drinking water practices, which supports the general hypothesis of this work.
It can be stated that the situation within the community was more complex than originally thought. Variations in practices were found such as type of water being used, increased collection of water, increased collection time and decreased treatment, but these changes were found to be contextual and linked to the termination of municipal piped water to the community rather than seasonal.
Drinking water quality at source
The average water quality of the sources can be seen in Although seasonal changes in quality of ground water sources were found, the change in the quality of the major water sources used for drinking and cooking (tankered and tap or standpipe) were not seasonal, but contextual.
Drinking water quality in the household
Many respondents spoke of the tankered water as being yellow. The maximum level of colour that is generally accep- the samples taken at source had also dropped ( Table 2 ).
The drop in chlorine levels from source to household was probably due to additional household contamination. Household drinking water quality was found to vary between the two periods, which were linked to changes in the main source. Practices were found to affect quality as there was evidence that water was becoming contaminated within the home. This supports the general hypothesis of the work that drinking water practices are related to perceived and actual drinking water quality.
CONCLUSIONS
Drinking water practices were more diverse and complicated than originally thought due to the large number of water sources available to the community. Any seasonality in drinking water practices were overshadowed by the changes caused by the termination of the tap and standpipe water supply within the community. Although seasonal variation was found in quality at source in river and well water, changes in the quality of water sources used for drinking were found to be contextual. There was evidence that drinking water was becoming contaminated within the household due to poor drinking water practices in this community.
Although the results from this study do not establish any link between seasonal drinking water quality and practices, evidence supporting the general hypothesis of this work was discovered. It is therefore felt that this hypothesis warrants further exploration.
